Effects of dietary astaxanthin, ractopamine
HCl, and gender on the growth, carcass, and
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Barrows Gilts SEM P <
Growth	performance
Feeding	period,	d 22 29
Initial	BW,	lb 229.1 222.0 6.92 ---2
ADG,	lb 2.69 2.51 0.034 0.001
ADFI,	lb 8.42 7.65 0.142 0.001
F/G 3.15 3.08 0.043 ---
Final	BW,	lb 289.2 294.8 5.84 ---
Carcass	characteristics
HCW,	lb 206.5 210.7 4.46 ---
Yield,	% 71.4 71.6 0.21 ---
10th-rib
backfat,	in. 0.90 0.67 0.023 0.001
loin	area,	sq.	in. 7.54 8.27 0.172 0.01
























Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma P <




ADG,	lb 2.49 2.34 2.45 2.41 2.31 2.83 2.88 2.88 2.83 0.077 0.001
ADFI,	lb 8.06 8.06 8.03 8.01 7.84 8.05 8.19 8.27 7.79 0.226 ---
F/G 3.24 3.44 3.28 3.35 3.40 2.86 2.85 2.88 2.76 0.075 0.001
Final	BW,	lb 288.9 287.6 287.4 286.2 284.2 297.1 298.6 298.8 299.1 4.55 0.001
Carcass	characteristics
HCW,	lb 204.4 202.6 203.4 202.5 201.5 213.9 216.1 215.3 218.0 3.53 0.001
Yield,	% 70.7 70.4 71.5 70.8 70.9 72.0 72.4 72.1 72.9 0.36 0.001
10th-rib
-backfat,	in. 0.78 0.84 0.81 0.77 0.78 0.81 0.78 0.82 0.70 0.049 ---
-loin	area,	sq.	in. 7.26 7.55 7.36 7.53 7.78 8.29 8.25 8.19 8.92 0.255 0.001



























Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma
Astaxanthin	level,	ppm: 0 5 7.5 10 5 0 2.5 5 7.5
Gender5: B G B G B G B G B G B G B G B G B G SEM
Initial	color6,	d	0 3.3 3.2 3.6 3.5 3.3 3.6 3.2 3.4 3.3 3.6 3.3 3.3 3.4 3.4 3.4 3.3 3.5 3.6 0.22
Discoloration7,	8
d	0 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.1 0.22
d	1 1.4 1.6 1.4 1.3 1.4 1.5 1.6 1.4 1.4 1.3 1.4 1.4 1.2 1.4 1.5 1.4 1.3 1.4 0.22
d	2 2.5 2.5 2.4 2.4 2.7 2.4 2.8 2.1 3.2 2.3 2.6 2.1 2.3 2.3 3.4 2.3 2.0 2.1 0.22
d	3 3.5 3.3 3.6 3.2 3.6 3.2 3.5 2.8 3.3 3.0 3.5 2.8 2.8 3.0 3.3 2.9 2.7 2.7 0.22
d	4 4.2 3.8 4.3 3.7 4.3 3.7 4.3 3.5 3.9 3.6 4.0 3.2 3.3 3.5 3.9 3.5 3.0 3.0 0.22
d	5 4.8 4.2 4.8 3.9 4.9 3.8 4.9 4.0 4.5 4.0 4.4 3.6 3.8 3.9 4.5 3.8 3.5 3.4 0.22
d	6 5.0 4.4 5.0 4.5 5.0 4.5 5.0 4.4 5.0 4.3 5.0 4.0 4.1 4.6 5.0 4.4 4.4 4.0 0.22
d	7 5.0 4.7 5.0 4.9 5.0 4.9 5.0 4.8 5.0 4.9 5.0 4.9 4.7 4.9 5.0 4.9 5.0 4.5 0.22
Overall 3.4 3.2 3.5 3.1 3.5 3.1 3.5 3.0 3.4 3.1 3.4 2.9 2.9 3.1 3.5 3.0 2.9 2.8 0.08
































Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma
Astaxanthin	level,	ppm: 0 5 7.5 10 5 0 2.5 5 7.5
Gender5: B G B G B G B G B G B G B G B G B G SEM
CIE	L*	(lightness)6
d	0 54.5 57.2 57.3 54.3 55.5 54.7 57.3 55.8 56.1 54.0 55.2 54.3 55.5 55.0 55.2 55.0 54.3 54.2 1.33
d	1 54.5 55.8 55.8 53.8 55.0 53.5 55.0 54.6 55.9 53.5 54.3 54.6 54.8 53.7 54.5 54.8 52.9 53.6 1.33
d	2 54.9 56.3 56.2 54.1 55.4 53.7 55.4 54.3 55.5 53.1 54.1 53.9 54.3 53.9 54.8 53.8 52.9 53.6 1.33
d	3 54.0 56.0 55.7 54.0 55.3 53.3 55.2 53.6 55.4 53.2 53.8 54.0 53.6 54.0 54.2 54.4 53.0 54.1 1.33
Overall 54.5 56.3 56.2 54.0 55.3 53.8 55.7 54.6 55.7 53.4 54.4 54.2 54.5 54.1 54.7 54.5 53.3 53.9 0.67
CIE	a*	(redness)7,8
d	0 11.5 10.0 10.4 10.2 10.7 9.1 8.9 10.4 10.2 10.0 9.9 9.2 9.7 8.8 9.1 8.4 9.9 9.1 0.44
d	1 10.6 10.2 10.0 10.1 9.9 9.1 9.0 10.4 9.8 10.0 9.5 9.1 9.6 9.0 8.7 8.4 10.0 9.4 0.44
d	2 8.6 8.9 8.4 9.0 8.3 8.4 7.6 9.5 8.6 9.3 8.4 8.7 8.9 8.4 7.8 8.0 9.2 9.1 0.44
d	3 8.4 8.5 8.1 8.7 7.6 8.2 7.3 9.4 8.2 9.0 8.1 8.7 8.7 8.3 7.5 7.8 9.4 9.0 0.44
Overall 9.8 9.4 9.2 9.5 9.1 8.7 8.2 9.9 9.2 9.6 9.0 8.9 9.2 8.6 8.3 8.1 9.6 9.1 0.22
CIE	b*	(yellowness)9,10
d	0 17.5 16.9 16.3 16.5 17.3 15.7 15.9 15.9 17.1 16.4 16.1 16.0 16.5 15.4 15.7 15.5 16.3 15.6 0.42
d	1 17.0 17.1 16.6 16.6 16.4 16.0 16.4 16.3 16.5 16.3 16.1 15.8 16.3 15.7 15.6 15.5 15.9 15.7 0.42
d	2 15.8 16.5 15.7 15.8 15.4 15.2 15.7 15.9 16.1 15.8 15.5 15.7 15.6 15.3 14.9 15.3 15.2 15.5 0.42
d	3 16.0 15.9 15.6 15.2 14.9 15.2 15.0 15.8 16.0 15.7 15.4 15.6 15.7 15.2 14.6 14.9 15.1 15.3 0.42
Overall 16.6 16.6 16.1 16.0 16.0 15.5 15.8 15.9 16.4 16.0 15.8 15.8 16.0 15.4 15.2 15.3 15.6 15.5 0.21










rhodozyma	(P <	0.03),	astaxanthin	from	Phaffia rhodozyma	within	non-ractopamine	HCl	(linear,	P	<	0.01),	astaxanthin	from	Phaffia rhodozyma	within	ractopamine	HCl	(quadratic,	P	<	0.001).
9	CIE	b*	=	measure	of	yellowness	(a	larger	value	indicates	a	more	yellow	color).
10	CIE	b*	statistics:	day	(linear,	P	<	0.001),	ractopamine	HCl	vs.	non-ractopamine	HCl	(P	<	0.001),	controls	vs.	all	astaxanthin	(P <	0.001),	controls	vs.	astaxanthin	from	Phaffia rhodozyma	(P <	0.001),	
astaxanthin	from	Phaffia rhodozyma	within	non-ractopamine	HCl	(linear,	P	<	0.001).
11	∆E	=	total	color	change,	calculated	as	√((d	0	L*-	d	3	L*)2	+	(d	0	a*	-	d	3	a*)2	+	(d	0	b*	-	d	3	b*)2).
12	∆E	statistics:	ractopamine	HCl	vs.	non-ractopamine	HCl	(P	<	0.001),	barrow	vs.	gilt	(P	<	0.001).	
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Figure	1.	The	effects	of	gender	and	dietary	ractopamine	HCl	(Paylean,	9g/ton)	on	the	
color	shelf-life	of	longissimus	chops	during	retail	display.
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Figure	2.	The	effects	of	gender	and	dietary	ractopamine	HCl	(Paylean,	9g/ton)	on	the	
change	in	total	objective	color	(∆E)	of	longissimus	chops	from	d	0	to	3	of	retail	display.
